Many recommendations for designing of resistance training programs are suggested training all the sets to perform until voluntary fatigue with a maximum load selected, situation known as muscular failure. However, recent evidence has emerged that suggest caution in the prescription of training to failure in both, healthy and performance perspective. This review has addressed to this issue and made a collection of literature and a qualitative analysis of this topic. Final conclusion of this study suggest that implementation of the muscular failure resistance training is not recommended in subjects who trained with healthy goals, because it breaks the acceptable risk-benefit ratio in healthy training. However, athletes or advanced practitioners can be applied wishing to exceed a "plateau", only if planned and does not interfere with the production of specific strength.
INTRODUCTION
These reference documents are the criteria for progression of training and how to manipulate the variables in order to obtain the best results, minimizing the risks. Among the many variables that setting the resistance training, the application of repetitions to muscular failure brought to a relative load (% 1RM) is a variable applied in the practical field but with little scientific support (Tan, 1999; Shimano et al., 2006; Willardson, 2006 Willardson, , 2007 .
Despite the lack of studies addressing this aspect of training there is scientific evidence rejecting their application among recreational practitioners. As a starting point in this discussion, Sandow, considered a pioneer of resistance training health-oriented in 1904 expressed the need to train until slight muscular pain but never reached the point where they feel totally exhausted or fatigued (Zimmerman, 2004) . The purpose of this review is to collect data about the effects of training to muscular failure and their usefulness in the field of healthy neuromuscular conditioning training healthy.
METHOD
Has there been conducted a systematic review of the literature in order to analyze the recent literature which reports the application of maximum voluntary fatigue in conditioning neuromuscular programs. To this end, a literature search was conducted in MedLine and SportsDiscus apply the combination of the following key words: failure, resistance training, maximal effort delivery, muscular fatigue. Papers written in Spanish and English were considered for this review. This search yielded 29 specific articles. After selecting texts, were obtained from the Faculty of Medicine and the Faculty of Science of Physical Activity and Sport at the University of Valencia. Review was extended by manual searching to specific strength training texts. All the information it obtained and was analyzed qualitatively based on the information provided by research to be specific and was related to the acute and / or chronic training to muscular failure.
BACKGROUND
To focus of the current topic that will be developed in this paper is muscular failure training, we first make a definition of training to muscular failure, and then be exposed to possible explanations that have informed the inclusion of this unique training methodology. Similarly, exposed the risks associated with the muscular failure methodology. Analyzed the theoretical basis proposes a strategy for implementing training to muscle failure for athletes. Finally, there are several future lines of research proposals which increase the body of knowledge related to training to muscular failure and its implementation.
Definition of muscle failure
In the available literature we find several meanings relating to the training concept well suited to muscular failure, which refer to different aspects in the production of muscle strength. Some definitions refer to functional disability or reduced/impaired capacity to perform one repetition maximum filling full range of motion (Hunter et al., 2004; Izquierdo et al., 2006a ). Other meanings materialize that inability to a point in the range of motion, which coincides with the lower mechanical efficiency (Willardson, 2007) . Some definitions suggest a multivariable cause because that will interfere with the ability to maintain the power / muscle work expected (Fitts, 1994) . Finally, there are assertions that indicate fatigue of all motor units as the main cause for reduction in functional conditioning neuromuscular program (Willardson, 2007) .
A possible standard definition of training to muscular failure could be defined as the point during an exercise against resistance in which the activated muscle group is unable to generate concentric work expected to complete a repetition with a full range of motion due to fatigue.
Justification for the application of muscle failure
Prescription of neuromuscular conditioning programs based on the percentage of one repetition maximum (RM%) often carry implicit finding muscle failure estimated the number of repetitions for the selected load (Stone et at., 1996) , this would imply a maximum stress (12 repetitions (12RM) ). This form of training leads structural damage of the muscular system (Kibler et al., 1996) . These damages have been understood as necessary, though not as single factor to trigger adaptive neuronal responses and, mainly, morphological adaptations (Calderon et al., 2004) . From a biological perspective, damage is attributed to the stimulus that triggers muscle regeneration and muscle adaptation due to muscle plasticity afforded by the polynuclear structure of muscle fibers (Close et al., 2005) . However, at present paper not discern the mechanism explaining the adaptation of the neuromuscular system (Folland et al. Without going into the adaptive processes of muscle training (target exceeds the scope of this paper), can find several justifications for the inclusion of muscle failure within a neuromuscular conditioning program: a) Ability to generate greater motor recruitment, and thereby increase muscle activation (Stone et al., 1996 b) Ability to generate more damage by mechanical stress, facilitating subsequent adaptations (Stone et al., 1996) . This situation would be based on the pioneering theory promulgated by Engerhard in 1932. This theory deals with the degradation / synthesis as a possible biological mechanism of adaptation, suggesting a link between the previous process of protein degradation and increased activity of the genetic apparatus (Calderon et al., 2004) . In addition, muscle damage has been identified as a stimulus for the growth and activity of satellite cells to repair damaged myofibers. This repair process would lead the hypertrophic adaptation (Antonio & Gonyea, 1993; Close et al., 2005) . Despite these indications be satisfied, there is a consensus conclusion on the need to harm muscular fiber to trigger muscle adaptations for building muscle by the action of satellite cells. In this regard, Close et al. (2005) state that there is a possibility they happen processes of proliferation and migration of satellite cells without the presence of muscle damage (Close et al., 2005). In the same line is evidenced by Spiering et al (2008) , who note that many of the biological responses of strength training they start thanks to mechanical deformation of the muscle fiber generated by the concentric-eccentric actions, and therefore without structurally damaging the muscle. 
CURRENT STATUS OF TOPIC Sports Application
In the narrative review by Willardson (2007) , it is shown that the implementation of muscular failure training should be implemented for those with an advanced level in resistance training who wish to exceed state of blockage or "plateaus " on performance neuromuscular. Table 1 shows the different effects of training to muscle failure in sports populations, compiled by the major studios. 2005) who found greater improvements for the test 6RM test (6 repetition maximum) and power for the bench press in the group that carried out the sets to muscular failure, with the group that did not reach muscle failure.
Among athletes there is also evidence that similar effects with muscular failure conditions and conditions not to muscular failure. In this sense, the data published by Drinkwater et al. (2007) show that similar effectiveness of a resistance training program without reaching muscle failure and another that forced repetitions to reach volitional fatigue because post-training tests did not show significant differences in neuromuscular status among young basketball players.
In highly trained subjects has been suggested that the inclusion of training to muscle failure could also interfere with the final performance due to a reduction in specific production force 
Application in healthy training
As has been discussed above, the appropriate application of muscular failure training can be justified for athletes who wish to change or enhance the training stimulus in order to improve their muscular performance.
However, within the field of healthy-training is not required to generate so intensity training for get health benefits, Muscle fatigue does not seem to be a necessary component to trigger adaptations to strength training. This statement is based on a research by Folland et al., (2002), these researchers compared two neuromuscular conditioning programs implemented during nine weeks in active subjects without experience in resistance training. One group conducted a training of high fatigue characterized by four sets of 10 repetitions to muscle failure with an intensity of 75% of one repetition maximum, allowing a 30 seconds rest between-sets. The second group performed a repetition an every 30 seconds to get 40 repetitions. The first result is striking is that the high fatigue group had to reduce the load during the protocol while the low fatigue group did not have that need. The second important finding of this study is that the maximum isometric strength gains, maximum dynamic force and maximum isokinetic strength were similar in both groups, although the low fatigue group improved more gradually (Folland et al., 2002). Table 2 shows the different effects of training to muscle failure in non-athletic populations, compiled by the major studies. 
Other considerations
In the papers reviewed before, training load was applied to failure depending on the 1RM (repetition maximum achieved on a voluntary effort). However, due to the variability of load that can cause this type of stimulus control has been suggested the rating perceived effort as a The study generated two groups, one group was applied partial occlusion while the other group received no occlusion, both groups trained at 30% 1RM. Our results allow the authors to conclude that no significant differences in the EMG record, while no partial occlusion group performed more repetitions in the series and led all major post-exertional muscle pain. Therefore, pending further investigation, the application of muscle failure combined with partial occlusion, does not seem to generate greater effects with regard to implementation without partial occlusion.
Risks associated with training to muscle failure
In addition to the scale on the effectiveness of the method, there are some risks associated with training to muscle failure that may involve risk and commitment for those who use it (Table 3) : Similarly, the inflammatory responses generated by muscle damage is characterized by an increase of cytokines, which can be reduced and/or suppress testosterone anabolic functions 
Risk of injury and overtraining in muscular failure training
In general, it is known that exercise causes muscle pain post-effort and discomfort that leads increases in muscle enzymes in blood flow caused by muscle damage, it generates a state of inflammation ( 
CONCLUSIONS
The referenced literature suggests that sets can be applied to muscular failure, occasionally, in highly experienced athletes in resistance training that seeking to improve their performance in plateaus periods. However, the application of this form of training must be planned and not exceed seven weeks to avoid overtraining. Moreover, the application must be subject to avoid such training does not interfere on sports such as specific performance, power and even the maximum force, therefore, be interesting to establish a threshold of repetitions and intensity to ensure proper execution speed. A final important aspect of applying the training to muscle failure involves the motivation of the practitioner, since because of discomfort levels generated by the training require high values of motivation.
Implementation to healthy-training and practitioners with a low / medium status, and special populations, appears to be no substantiated because protocols comparing the effects of training and training to failure without reaching failure, have not found significant differences. In an aggregate, this form of training entails risks for the performance and functional capacity if, as increasing the risk of injury.
If you want to apply the training to muscular failure as a different stimulus (following the principle of variation) and planned (according to the principle of progression) in athletes or highly trained users who want to maximize both neural and hypertrophic adaptations should address the following considerations: 2) Application of muscular failure should be used in one or two exercises per muscle group, preferably in the last sets. These exercises should be located at the beginning of the session.
3) Inclusion of training to muscle failure can cause interference on the proper technique of the exercise, so it is recommended to apply when performing exercises on guided-machines (Willardson, 2007 6) Implementation of training to muscular failure should not exceed 7-week to avoid the risk of injury and / or overtraining interfering therefore attempts to optimize the neuromuscular system (Stone et al., 1996) . 7) After the application microcycle based in muscular failure should apply a discharge microcycle (Naclerio, 2005).
As a final summary, it has designed a table (Table 4) 
FUTURE RESEARCH
Compare the effects obtained by reach muscular failure by the number of repetitions and through time maintaining muscle tension. As has been suggested previously (Tran & Docherty, 2006), when designing a neuromuscular conditioning program should attend the training volume, but only after the number of sets and reps but at the time of muscle tension, however, it is an issue which requires further investigation.
Carry out intervention work with periods of longer duration and frequency by placing short intertests in order to observe the progression in performance, especially if the volumes of the experimental protocols are not matched.
Compare acute and chronic effects of a conditioning neuromuscular program led to the failure by controlling the maximal repetition rate, the scale of perceived exertion and / or by the nature of effort.
Compare the morphological effects on the muscle cross-sectional area, program progressive resistance training led to failure without reaching maximum volitional fatigue.
Quantify the effects achieved by reaching the muscle failure during resistance training with new technologies such as electrical stimulation and / or neuromuscular vibrations.
Performing a meta-analytic review of the effectiveness of training to muscle failure compared with no training to muscle failure.
